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ABSTBACT 

This booklet outlines a course designed to equip 
major appliance service students with the fundamental knowledge and 
understanding of procedures, basic electrical c^^^^uitry, and 
nomenclatures of components necessary in successfully tracing a 
circuit and repairing or replacing a malfunctioning component. Course 
content includes goals, specific block objectives, orientation, 
refrigeration components, schematics and cycle charts, major 
appliance circuit testing, domestic refrigeration fans, a 
bibliography, a post-test, and the appendix is a post-test sample. 
(NH) 
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ConrBQ Desorlp t lon 

Rofrlji^eratlon Controls t 
9027 l^Q 9027.02 Sleo trioal and Mechanloa l 

State Category County Dept. County Course course Title 

Number Number Number 



This oourse Includes refrigerant metering devices, temperature controls, 
defrost heaters, thermostats and air circulation fans. Also Included 
Is basic electrical control circuitry and circuit tracln/^ procedures. 
This Is a one or two qulnciester credit course. 

Indicators of Success; Prior to entry Into this course the student 
will display mastery of the skills Indicated In The Hef rlgeratlon 
System (9027.01) 



Clock Hours; '4-5, 90 



PREPACfD 

The following: qulnmester course outline Is presented to provide 
the major appliance service student with a fundamental knowledge of 
the procedures necessary to apply his understanding of basic elec- 
trical circuitry and nomenclatures of components, necessary In order 
to successfully trace a circuit and repair or replace a malfunctioning 
component. . 

This qulnmester course may be taught In a single qulnmester 
session for ^5 clock hours or In a double qulnmester session for 90 
clock hours. In each Instance the course consists of six Instruc- 
tional blocks, however, the double session permits the student to 
cover each block In more detail and also provides added opportunity 
to practice and Increase his skills. 

Manipulative Instructional methods Include demonstration and 
shop use of actual appliances, tools and equipment as well as mock- 
ups. 

Related Instruction Is taut^ht throu>3;h lecture, books, service 
manuals, Instructional sheets and chalk-board presentations. Stu- 
dents are expected to keep notebooks and to complete dally related 
and manipulative assl^^nmonts. Opportunity Is provl-led for pt.pvc- 
tlclni? nffiwly learnci manipulative sklllr. 

An !?.djunct Vv* llf^tM'? ln.?l-r'nr hlom-il rtinthods Is provtied 
throu/rh the Instructors 'jt4.1lKatlon of r^udlovlsual equlpn-ent anrl 
materials, 

Thi: ou^llf>'; W9,;v df I", Xop'id throu^iVl 1 Vie ^!Oop'J3•a^.^ cfrurts of 
the Instructional and supervisory personnel, the QulnmeGtor Advisory 
Committee and the Vocational CurrlouluM I-'aterlals Service, and has 
been approved by the DAide County Voc.'=itlonal Curriculum CofnTilttee, 
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I. ORISNTATIOM (5 Hours) 
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Student Responsibilities ....... 

Course Benefits ............. 

II. REFRIGEfUTION COI^PONENTS (50 Hours) 

Operational Controls ......... 
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Fan Motors .............. 
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APPENDIK: QUINI'iKSTEH POST-TEST SAMPLE 



GOALS 



The student must be able toj 

1. Demonstrate an understanding of the different types of controls 
used In refrigeration and be able to explain the function of each 
one as related to the refrigeration unit, 

2, Draw a diagram of the circuit relating to the operational controls 
In a refrigeration unit. 

3. Trace a schematic through different components In order to deter- 
mine If a component Is malfunctioning, 

4. Trace a circuit uslnr^ a pictorial drawing of the refrigeration 
unit, 

5, Diagnose and repair or replace any malfunctioning component in 
the refrigeration unit, 

6, Satisfactorily complete the qulnmester post-test. 
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SPECIFIC BLOCK OBJSCriVSS 

BLOCK I - ORISNTATXOM 

The student must be able to? 

1. Describe and- explain the functions of the mechanical and 
electrical refrigeration controls as used In the major 
appliance service Industry. 

2. Demonstrate through dally practice an understanding of the 
safety rules and regulations Involved In the electrical and 
refrigeration work, 

BLOCK II - H3PRIGSHATI0N COImFONENTS 

The student must be able to: 

1. Identify all motor and temperature controls used in domestic 
refrigeration and air conditioning units, 

2. Explain how a metering device functions in a domestic refrlge 
ration appliance, 

3. 2xplaln the operation of the defrost controls as used in the 
major appliance service field, 

BLOCK III - SGHiiKATICS AND CYCLE CHARTS 

The student must be able to: 

1, Interpret schematics and cycle charts of any dorcestio refrlr:e 
ration unit, 

2, Identify all components and wlrin,3 in a pictorial dlapiram of 
a doroestric refrirreratlon unit, 

BLOCK IV - KAJOfi APPLIANCE CIRCUIT TESTING 

The student must be able to: 

1, Use a test lamp and test cord on a refrlf^eratin'^ unit to test 
various circuits, 

2, Use various electrical test Instruments on a refri,?eratlon 
unit to rlet«rfnine a rralfunctioning component, 

3, Trace the various circuits in a domestic refri;3;cration unit 
by color coded wires and a schematic or pictorial dlap-raT, 

4, Read a cycle of operations chart and determine If the unit is 
operatinv; properly, 

^LOCK V - D0yE5JTIC .'13:FRI':JEHATICM fanj 

The student nust be ^^ble to: 

1, Identify and explain the desl'i'n ^nd function of clrnulatlnf^ 
fans as us'>d In rr^^jor -Appii&.'riOe ?<srvlr.e r^f rlpi-smhlon units, 

2, [-Explain tmd dw^cribe th« funofciois and dewlijri;? of fan motorr. 
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3,' Repair and/or replace defective fan motors, 

^4-, trace a circuit to find « malfunctioning; ooniponent and repair 

or rftplaoft this component, 
5, Check ar.a test a refrlfjeratlcn unit after a rnalfun'ctlon has 

been corrected, 

BLOCK VI - QUBn-^SSTISa F03T-T33T 
The student mst hos able to: 

1. Satisfactorily coirplete the qulnmester post-test. 



Course Outline 



APPLIANCE RSPAIR 3 - 902? 
(Refrlseration Controls: Electrical and Mechanical) 



I. ORIENTATION 

A» Introduction 

1. Types of controls 

a. Mechanical controls 

b. Electrical controls 
2# Electric circuits 

a. Types of circuits 

b. Tracing procedures 
3. Pans 

a. Types of fans 

b. Location and use 

B, Student Responsibilities 

1, Safety 

a. Protective clothing 

b, 3?ifety reo;nlatlons 
0, Safety equipment 

2. School revjulatlons 

a. Shop ruler. 

b. Tool and equipment rralntennnce 

c. Glean-un assl/ynraents 

C. Course benefits 

1. Career opportunities 
f. ■..»;;(■•:> t:.?o!'v>*ol?in 

b, Conponent nianf.facturlr.f'; 

c. Field technic if'..n 

2, Scherratics and dia^jrarns 

a. Reco^nl«lnc'; types 

b. Pictorial diap;rams 

c. Interpretation of EchciLatlcs 



Ti. ni;PRiai;a\TicM ccr:poKii:MT3 

A, Operational Controls 



1, Motor Controls 

a. Thertnostats 

b. He lays 

c. Cverload switch 

2, Golenoids 
3» Timers 
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Heaters 

a^ Defrost 

b. C?3blnet 

awii'.ches - li^i'ht stirltch 



5. 
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Br Temperature Controls 

1, Therniost'Fit 
H, Cnblnet 
b, Pree2er 

0, Air conditioner 

2, Relay 

a. Hot wire 

b. Voltage 

c. Current 

C. Kechanloal Control Components 
1. Vent control 

2« Airflow control 

D. Refrigerant Control Components 
1. Metering devices 

a» Capillary tube • 

b. Expansion valve 
2» Defrost controls 

a. Manual 

b. Temperature defrost 

c. Time defrost 

d. Hot gas defrost 



III. SCHEMATICS AMD CYCLS CHARTS 

A. Schematics 

1. Electrical symbols 

. a. Component symbols 
b, i\flrlng symbols 

2, Complete schematic 

a. Identifying symbols In circuit 

b. Visually trace circuits 

B. Pictorial Diagram 

1. Pictorial drawings 

a. Electrical component drawing 

b, Wiring drawings 

2, Relating the pictorial to the schematic 

a. Terminal and wire lead Identification 

b. Component Identification and comparison 

C. Cycle Charts 

1, Operational charts 

a. Operating time cycle 

b. Temperature cycles 
0. pressure cycles 

Z, Application of charts to appliance 

a. Tracing cycle on chart 

b. Identifying operating components 
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IV. MAJOrt APPLIANCE CIRCUIT TESTING 



A, Electrical Measurements 

1, T.est lamp 

a. Test for x'oltage 

b. Test for continuity 

2, Test cord 

a. Test for continuity 

b. Test operational circuit 

c. Test component circuit 

3, Voltmeter 

a. Check voltae;e in circuit 

b. Check voltage at source 

c. Check voltage at component 
^, Ammeter - amprobe 

a, Measure current . 

b« Diagnose equipment malfunctions 

5. Wattmeter 

a. Check power 

b. Determine relationship to volts and amps 

c. Check component 

6, Ohmaieter 

a. Check circuit continuity 

b. Check component 

c. I'ieasure resistance 

B. Tracing Circuit 

1, Locatln,9; malfunctioning component 

a. Tracing wires to and from component 

b. Identifying component circuit 
2« Color code 

a. Identifying circuits by lead color 

b. Tracing circuits by lead color 
3. Using grfiphs to check operations 

i^-. Interpreting cycle of operations chart 



V. D0f"i;:."5'^ic ?ji'Fii"."5:i\Ticr y.V j 

A. CircMlahlrrr 

1. Typcn of fa»i« 

b. .Mini flow 

2. Fan drive 

a, "ielt 

b, Direct 

3. Location of fan 
a* . Jjquirrel car^e 
b« Fropi^ller 

c, Reason for design 

3. Pan I'otorc 

It Type motor 
2, Punc»>lon 
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3, Operatln!?: principles 

4, Techniques of repalrln/j; or replftolnn: 

5, Diagnosing; malfunctions 
a. Loose connections 
\)t Dry bearln<5a 

0, Worn bearln?:s 

d. Burnt motor 

e. Loose fan 

f . Out of balance blades 

g. blades hlttlni? housing 

C, TronbleGh:.)Otln'5 arrl Repair 

1, Trace circuit to find malfunction 

2, Hepolr or replace naif unotlonlnir oonponenta 

3, Check circuit after repair or replacement 

4, Check component for proper operation 

5, Check and test unit. 
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Name l^^e _ Score 

Multiple Gholoe Test Items 

Each statement needs a word, a figure or a phrase to make It correct. 
Only one of the choices Hated Is correct. Place the number of the 
choice you make In the space provided at the l^:ft e-ij.';© of the tUiuet. 

1, The high side is composed of the following components: 

a. Suction line 

b. Condenser and evaporator 

c. Liquid line and condenser 

« 

2, A condenser Is a device for removing; 

a. Heat 

b, Noncondonsable 
0. Gases 

d. Water vapor from system 

3, Within the condenser the refrigerant: 

a, 3olls 

b, CondonsGS 

c, 3oils and condenses 

'4-, The condenser vev^ov-ts frorr the ref ri.'iorant j 

a, Sensible heat r>nly 

b, lat'^nt he.'-\t only 

c, Both latent ani ficrislble heat 

5, The nialn funotlon of the evaporator in the systera Is to: 

a, Ghanij^e .?:as to liquid 

b, Ab;:orL r.o:.it 

^. Another nane that Ir/ ui-^ed for the evaporator is: 

a. Ice maker 

b, Gondenf5er 

0. Cool In 5; coil 

7, The low side Is composed of the following components: 

a. Suction line and condenser 

b. Liquid line and evaporator 
0, Guotlor \ir\fi anrl ev^'.i.iorator 
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8, The (aost ncnnion rnetbod used to lefroni, the (svarcrntor In 
modern household rof rl;';eratiors Is: 

n.. Jianual defrost 

b, Auto.-nat.lo clock defrost 

c. Pressure switch defrost 

9. Evaporation takes place In refrigeration when there Is a 
change In state from: 

a. Gaf?eous to liquid 

b. Gaseous to solid 

c. Liquid to .gaseous 

10. Manual defrost means that: 

a. A time clock defrosts the ref rl.y;er?4tor 

b, All dofrostln^j^: Is done by hand 

0, A button has to be pushed to defrost 



10- 



BEST C0?< ftvAiW^t 
Qulnraester Fost-Test 

Name Date ' Sooro 

True«Palfee Test Items 

Each of the follovrln.'^ state-nents Is either true or false. Circle 
the "T" if you think the statement Is true, and the »'F" if you 
think the statement is false. If a statement is false in part, it 
is entirely falae, 

1. Some refrl^ei'at Ion sy:5tc;fnf? use a vnltawie relay. T F 

2. An overloafj protector Ik built into the hot wire relay, T P 

3. If the suction line is cold and sweating;, it indicates 

an underchar^-^e. TP 

Some air condltloninp; units have oil filled capacitors, T P 



5. A starting capacitor could be an electrolytic type. 



7. Air cooled condensers are common in domestic refrifs- 
era tors. 



6, A shaded pole motor is never used in a domestic refriPc- 

erator, T 



6, Domestic ref rlp;erators having capillary tube systems, 

have a "critical ohar><e" of refrigerant, T P 

9, If the liquid line is much colder ^soinc into the drier, 
or at the drier, or leavin.';'; the drier, it indicates a 
restriction at that point, , TP 

10, A hissinfr noise iishould be hoard inside the evaporator 

where the capillary tube enters, T ? 
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Name ^^^® 

Draw the symbol oppoclto the nrvne of the component, 
1. Capacitor 

^, P'-ittery 

3. Circuit breaker 

'4-, Fuse 

5. Tran 5? former 

6. Solenoid 

7. Ground 
B, Cronpover 
9, Variable sl~n 

10. Resistor 



rulti;^la Choice 



1. c 

2. a 

3. a 
k, c 
5. b 



6. 



7. 
P. 

10. 



o 
c 
b 
c 
b 



True "False 

1. T 

2. T 

3. F 
^. T 
5. T 



7. 
10. 



f'.ymbol: 



2. 



5, 




if 



7. 



9. 



